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Clinical, especially Hematological Observations over the 20-Year Period
on the Japanese Fisherman Exposed to Fallout in 1934

Division of Radiation Health, National Institute of Radiological Sciences, Chiba

On March 1 in 1934, 23 Japanese fishermen aged from 13 to 39 were exposed to radiocactive
fallout produced by the thermonuclear test explosion at Bikini Lagoon. After 14 days navigation they
returned to their harbor where they were found to have been injured by radicactive materials. They
were hospitalized for 13 months. After being discharged most of them have been examined so far
as possible on an anual basis.

The fishermen were irradiated in the following three ways: (1) From the radioactive materials
adher;ed to the skin. (2) Externally from the radioactive materials in the cabins, on the deck etc..
(3) Internally from the redicactive materials entered various organs. While the estimate of radiation
dose to skin as well as the dose by internal radiation were difficult, the estimated external radiation
dose was approximately 170-500 rad for 14 days, about, half or more of which was irradiated on the
first day. The dose to each person differed depending on his behavior on the hoat and the position
of his cabin, and had the intimate relationship with his minimum value of leukocytes and neutrophils.
Soon after exposure most of the fishermen experienced anorexia, fatigue, and conjunctivitis. and in
some of them nausea and vomiting occurred.

Shortly after the exposure, they suffered from erythema which was followed by edema, vesicle,
erosion, ulceration or necrosis. Epilations were observed in 20 cases. Though the skin injuries re-
covered gradually, some persons continued to show residual changes. However, neither chronic radia-
tion dermatitis nor malignant changes was obserbed.

Leukocytes count decreased gradually, showing minimum count at 4th-7th week. 5 cases
revealed a count of less than 2,000/mme, 13 lecs than 2,000 and 5 less than 4.000. At first lympho-
penia was noticed and then neutropenia became marked. At the recovering stage, eosinophillia and
the appearance of immature neutrophis were observed in many cases. In severe cases slight anemia
was observed, accompanied by the depression of reticulocytes. Platelets count showed minimum value
at the 4th-7th week. Slight hemorrhagic tendencies were observed in severe cases. Bone marrow
of severe cases was highly hypoplastic at the critical stage, which changed to slightly hypoplastic
and turned into almost normal marrow. The coexistence of hypoplastic area and hyperplastic area
was observed in histological sections at the recovery stage and even in the examinations of 10-15 years
after the exposure. Morphological abnormalities of blood cells were noticed in both peripheral blood
and bone marrow. The cumulative distribution curve of leukocytes counts dispiaced slightly to the left
of normal one even 6 years after the exposure.

Follow-up of chromosome observations in blood cells has been performed since 1964. Even 20
vears after exposure, cells with chromosome abnormalities (both Cu and Cs cells) exist in the periph-
eral lymphocytes with much higher frequencies than in general population. While the frequency of

Cu cells (dicentrics and rings) was decreasing Cs cells remained fairy constant. The frequencies of
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the chromosome abnormalities were found to be corresponding to the severity at the acute stage.

In

the bone marrow, cells with chromesom= abnormalities occurred with rather constantt frequencies. In

some cases clone formations were proved.

Number of spermatozoa about 2 months after exposure, was decreased and azoospermia was found.
Both fall of motility and morphological abnormalities of spermatozoa were also observed. After 2 years

recovery hecame remarkable. Then most of the patients got healthy children.

One case died with liver cirrhosis in 1954.

exposure and liver damage.

It is difficult to prove the relationship between

Further studies should be needed to detect the significance of subtle changes related late effects

of radiation.

19543 H 1 B3R, KWEE + =R THRED MK
BREBHNTLEONAM, EOERICELTEL RS
REyotai s fallout L X -C, HEAME23 4,
- Lo VEESER239 &, KA 28% A, BEO Ei
HAY, L'ty NEHEL S,

COf, BERARRBREEERS SREHE SR O
DIFERA (1000 OFMAT, UEFI8E~39EOHT
BHRTH 7. 341 BR300 G (RAeR), ¥
FICEXLEPINE 2%, £0%, T~10 R THOLES £
W7z, EBRICENITMOAITNT, W 166°587, jr@il°
53" T, BRI, S HHLEE 190 km OFRICHIE L T
Ve, £, BUNCEIREE L TOR, a7 Bthn
S/NRERD IRV ADIE D 15, #9485EREE O 8t
=, BLORCIBRLOL S THOh b~ & BK
BRFEATOLS. T, BEFEEICH -7 fallout (228
OOEETH >, RERIEREAEL, BEOK
WEEfI-/c. MRIOMEE, 3 B140 ZRERICE
Tl s 2AREREEENEh, 3 8280
ITUHFREHEARIL TR, BETRTE—RIICL6
2 (RUEOHIRIKER & —) [WES iz, 19544
9 H2BEICFE LA 1 48R0, 195545 BIGABEL
oo BT, BEEROLTE, EELTIEC1I®ED
ERNBALEFTLTLS. NS0 TRIE,S
ALLRREETFE > TO B 77, SN FHLEL
S0FEHOFERN, FIORBNBHE T LD THA

PR

L& 3 & X

BROEIRIEE R Z X350 TH 3, L& - BE
BIFHEMEE T2, fallout [T X BRI T
MEMCEBZET 2. COFEBRRIKOML

Vo (ARSI & L oo fallour 20500 BERR. (C HUEAR
LXAEMTHL).

2. BEOMEICH -7: fallout 205 DHEAES. (&
R THICEBEHOTHAE).

3. fallout WA PHERAEIC & B EREER.
Lo 1~3 OFRE B—ANZIF1-0OTH 50, 2
BIHOREL, 2. O 1 BICL 3 EAEESNEREL
FEFHUILEEL SN A,

fallout {3 HEFERS D BT & > TEHE L R RHEFEOHKIC
MO BEDIHBELIL LD T, EOKE 212 19~460 #m
THiY 257 pm THY, THEHEEEDOHR 1.0-0.3
TH 71210

Fo, REENEDR -/ fallout @ FigHb% 7L,
BADE  OFFE T b iodt, FAREHARY
REORFWIC Lhid, BEEANBRINTHS. 4
¥, 4 B23HoHfsAER 0.37 mCi/g T, COld»S
AL BFM7TROLBRNER 1.4Ci/g LTSN,

ILL#% 3 # &

1. HEmpan

BAERBEROETIIRD X SICLTIFLNDbIRE.

a. ABEOBRWENKLAOTEKSREREL, C
DICE > THIGFO fallout JEWBAL, 2SICHEFLE
THEPOHBRRTHELX.

b. RE#%, HEESEEAMEL T, 7ROBHRSE
EHML, THhENFL CEBEO R RBAREEELT
e,
cc. MR BIIBRADOTHERHMEE, THEL
7.
Lb®a b, c 2BELT r SICL AT RIE
HETZLBIEZOWMLLE. THOHL, ThgREL
T, ERNE, DO E THRIZAI70 rad, £ UL ETH600
rad 750, B1HEZED /2 PLEOEENE -2 LD
EEIONE.

2. (&N EIRREREL

TFEIWO Rd 512, 85I EAHE IO Bl AGE

635

®1i (%
Subject Nu. Ist [

L 240~

L2102

4 1530 ~2

P 400~4:

| 130~18
tIMNW
| 310~36

L 190~220

f 130~-18u
! 140190

| 120~170

| 140~190

| 180~-230

| 230280

| 220~270

| 310~360
140~190
120170
K12 ;| 100~150 |

K-13 250~300 b

K-14 420500

K-15 140~-190

K16 ' 120~170

—_
*T-3 R FME~ S FOH
FI0OR T2 h 3. \

TEARTAARRA A0 g
Wmﬂcsmawm-amqm;,;,"\,;

ol
=5

Han'?, 37, BRROL
20603 TIEC- L 7ol (K-14
FORI™S 2557, iy
U, UL, B%on
BT ECERHEBTEH >,
BURBMCBIL T, thotst
HELIE L. Chiziie
b, ERECHE -~
EL, MRBAIRE 20g & 7
BERbZ 20~120rad L1755, |
BRIZ, CrlCBADKS M
TAD BREI T (2T 2
WD te Py e 4 B2 ) By
3. LEASEimsR it
BRI E L LT fallour
LoTHLLLOTE B0, -
LU, SEL 2R mmtm.
m, BTk Urisan iy
FL05200kVp DX T 40



